Delivering Best Value for Design and Build (D&B) Projects through Integrated Process Improvements Solution  by Takim, Roshana et al.
 Procedia - Social and Behavioral Sciences  101 ( 2013 )  62 – 70 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of the Association of Malaysian Environment-Behavior Researchers, AMER (ABRA malaysia).
doi: 10.1016/j.sbspro.2013.07.179 
ScienceDirect
AicQoL 2013 Langkawi 
AMER International Conference on Quality of Life 
Holiday Villa Beach Resort & Spa, Langkawi, Malaysia, 6-8 April 2013 
"Quality of Life in the Built and Natural Environment"  
Delivering Best Value for Design and Build (D&B) Projects 
through Integrated Process Improvements Solution  
Roshana Takim*, Mohd Reza Esa, Siti Hamidah Abdul Hamid  
Centre of Post Graduate Studies, Faculty of Architecture, Planning and Surveying 
Universiti Teknologi MARA (UiTM) Shah Alam, Malaysia 
Abstract 
In the Design and Build (D&B) projects, there is an urge to implement an approach  as a 
 poor service performances.  Integration is the merging of different disciplines with different 
goals into a cohesive and mutually supporting concept. The objectives of this paper are: to investigate the concept of 
integration for D&B projects; and to establish the integrated elements (social and technical) for D&B projects. 
Empirical research was undertaken based on six case studies to public and private projects in Malaysia.  The findings 
suggest that value management and constructability are viable to be implemented technically whilst, partnering
promotes quality of life among the D&B project participants. Finally, a conceptual framework of an integrated 
process improvement solution is proposed to deliver the best value for D&B projects in Malaysia. 
© 2013 The Authors. Published by Elsevier Ltd. Selection and peer-review under responsibility of the Association of 
Malaysian Environment-Behaviour Researchers, AMER (ABRA Malaysia). 
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1. Introduction 
The construction industry in many countries faced criticism for the inefficiencies of project outcomes 
su
(Chan et al. 2003).  Construction industry in Malaysia is of no exception. For instance, in 2005, about 
17.3% of 417 government  projects in Malaysia were reported to be delayed for more than 3 months 
(Sambasivan and Soon, 2007). Meanwhile, a survey conducted by Abdul-Rahman et al. (2006) reckons 
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that many projects in Malaysia suffer from time and cost overrun, in particular during the construction 
project phase. 
Among the delivery procurements used in the development of construction projects is the design and 
build (D&B) procurement method. In D&B, the client will enter into a single contract with D&B 
contractor to perform the full service of designing and constructing (Ling and Chong, 2005). The 
contractor and client are in a close contact throughout the project phases (i.e., design, procurement, 
construction and completion). Nevertheless, some clients are still claimed that the D&B procurement 
method are subjected to poor quality of project services (Preece and Tarawnah, 1997). A survey 
conducted by Ling and Chong (  service performance is still lacking in 
D&B project.  They recommended that in order to succeed, the D&B contractor should be capable to 
tackle the practical aspects of design and construction; build up the design management expertise and 
project management capability; achieve a high level of cooperation; share common project goals; and 
develop an ability to resolve conflicts among project team.  
Based on these recommendations, there is an urge to implement an integrated management approach  
The selection of core integrated elements in 
D&B project could provide a holistic approach to reviewing and solving construction projects issues 
through a more structured method. Integration according to Baiden et al. (2006), are the merging of 
different disciplines or organisations with different goals, needs and cultures into a cohesive and mutually 
supporting unit.  Through the integration process, the aim and objectives of the project could be well 
delivered effectively to client satisfaction. 
Undoubtedly, the integrated approach provides numerous advantages for both technical and social 
aspects such as improvements to the construction solution, better communication, achieve the best value 
and enhancement, and transfer of expertise between all the parties (Vrijhoef and Voordijk, 2003). In fact, 
previous studies by Egan (2002) have challenged the industry to move away from it s traditional modus 
operandi towards a more collaborative and integrated approaches. Hence, the objectives of this paper are 
two folds:  to investigate the concept of integration for D&B projects; and to establish the integrated 
elements (social and technical) to be embedded in the D&B projects. 
2. Literature review 
Integration can be considered as a network of different organisations, linked upstream and downstream 
in a chain, aiming to produce quality and value in the services and products for the consumers (Khalfan et 
al. 2004). Integration is for the purpose of improvements to the construction industry. For instance, the 
supply chain integration is focusing on innovation and expertise rather than the cost. They believed that 
by continuous investing in new skills in the supply chain integration, the project costs could indirectly 
minimise. 
Baiden et al. (2006) affirm that integration can be considered as the merging of different disciplines 
with different goals, needs and cultures into a cohesive and mutually supporting unit. Meanwhile, 
Bygstad et al. (2010) indicate that integration is a combination and coordination of separate and diverse 
elements into a more harmonious entity. In the information system (IS) project management, integration 
aiming to enroll and adapt stakeholders and technology to stabilise the behavior of the network. 
Integration in a socio-technical sense addresses the relationship between technology and organisations. 
They believed that in order to ensure the systems are useful, the IS project manager are able to work 
together with respective stakeholders in a complex and changing environment. This means to say that 
integration addresses the relationship between technology and organisations.  
Given the above, it could be deduced that the integration approach had been used in a variety of field 
and had brought remarkable success due to its implementation. In order to achieve the optimised level of 
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integration, the idea of Bygstad et al. (2010) seems to be practical to be adopted for the successful D&B 
project delivery by embedding both the technical (technology) 
elements of integration.  
3.   Research methodology and methods 
In this study, a qualitative research approach is applied by using case studies through semi-structured 
interviews. Using the techniques of tape recording and writing comments, information is elicited from 
selected D&B projects and transcribed verbatim. The results are analysed by conceptual or thematic 
content analysis method (Takim, 2005). The coding process is based on a very basic of existence coding. 
The technique adopted involving a detail discussion on the understanding of the integrated concept and 
criteria of choosing (social and technical) integrated elements for D&B projects.  
4.  Response rate 
Table 1 lists six D&B projects (A, B, C, D, E & F) participated in this study. The case studies 
consisted of three public (B, C & F) and three private (A, D & E) projects in the state of Selangor which 
were awarded in year 2010.  The total project costs for the six projects (A, B, C, D, E & F) are exceeding 
Ringgit Malaysia 50 Million. These projects were selected for the fact that they had implemented value 
management (VM) exercises, a mandatory requirement by the Malaysian Government under the 10th 
Malaysian Plan (2005-2010). All of these projects were expected to be completed by the end of 2012 with 
the exception of project E which is likely to be completed in early 2013. A total of six respondents were 
interviewed and the majority of them are from senior posts (experience more than 5 years). Hence, it is 
reasonable to infer that they have reasonable knowledge in D&B projects for the validity of the results to 
be inferred. The interview exercise was held over a period of two months.   
Table 1. Sample of case studies 
D&B Project 
experience 
Sector Commencement & Completion 
Date 
Project Value (RM) 
A 9 years Private 6/12/2010 ~ 6/12/2012 50,900,000 
B >15 years Public 1/6/2010~ 12/11/2011 69,712,240 
C 6 years Public 22/2/2010~ 22/8/2012 164,300.00 
D 5 years Private 1/6/2010~ 30/11/2011 84,213,297 
E 12 years Private 1/2/2011~ 31/1/2013 124,983,156 
F >10 years Public 15/6/2010~ 14/12/2012 109,000,000 
5.  Findings and discussion 
5.1. Definitions of integration  
Table 2 shows various definitions of integration gathered from the interviews. Out of six definitions, 
that integration is a combination of two or three 
elements to improve the effectiveness of the projects. The results implied that integration is a combination 
of different elements to add value to the existing process for the purpose of improvement and is in line 
with the definition revealed by Bygstad et al. (2010). When two or more of different elements are jointly 
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together, the results will definitely affect the monetary worth of the economic, commercial, technical, 
service and social aspects. Furthermore  individuals, 
add value to the existing process and achieve the aim and objectives of the D&B projects. Both 
contractors D and E agreed that integration brings benefits to contractors. As mentioned by contractors A, 
B and E, integration encourage improvement and enhancement to the industry which is in line with the 
opinions of Khalfan et al. (2004) and Baiden et al. (2006). The key value created by the integrated 
2005). 
Table 2. Definitions of integration 
 
5.2. Integrated elements for D&B projects 
Table 3 presents the results of the case studies on the process improvements solution in construction.  
These are: value management (VM), value engineering (VE), partnering, constructability, benchmarking,  
total quality management (TQM), sustainability and safety management  that were used by contractors in 
(D&B) projects across project phases (i.e., strategy formulation (SF), procurement (P); and design and 
construction (DC)). Eleven (11) process improvement solutions were listed and out of it, three (3) process 
improvement solutions namely; partnering, value management and value engineering are the most 
common tools used by D&B contractors.  
Out of eleven (11) process improvement solutions in construction, partnering ranked the first as the 
utmost significant factors with 9 frequencies. Project B and E used partnering at strategy formulation 
phase for the purpose of cost saving. Initially, they have to collaborate with the end user or the client to 
obtain a clear picture 
firmly believe in 'win-win' solutions for a greater benefit of all. With the exception of project C, all of 
these projects A, B, D, E and F, indicated that the concept of partnering is vital at the procurement phase. 
As mentioned by contractor A,  exists at early project stage with all the subcontractors, 
experts and suppliers in particular dealing with specialist jobs. Hence, a good relationship between 
contractors, subcontractors, and suppliers involved in the project create a strong supply chain 
management that could help project client to expedite the delivery and acts as an effective dispute 
resolution strategy (Eriksson and Westerberg, 2011). The results further indicated that partnering is more 
crucial at the procurement phase compared to both strategy formulation, and design & construction 
phases. A careful choice of subcontractors and suppliers at procurement phase is essential in order to 
enhance their involvement and integration which have positive effects to project outcomes.  
Respondents Definitions of Integration 
Contractor A Integration to me will solve everything. When we integrate, we collaborate in a positive working 
environment to improve value. 
Contractor B Integrated means you combined something to improve the effectiveness. But in construction project, 
it depends on the suitability and nature of the project itself for integrating to be embedded 
Contractor C Integration means collaboration between people and system or environments. 
Contractor D An Integration is a combination of two or more of different elements that normally benefited each 
other 
Contractor E When we talk about integration, the combination of elements must achieve the aim and benefits to 
contractors. 
Contractor F Integration in construction is a planned process linking separate elements throughout the project life 
cycle. 
66   Roshana Takim et al. /  Procedia - Social and Behavioral Sciences  101 ( 2013 )  62 – 70 
The second ranking is value management (VM) with 6 frequencies. Since the enforcement by 
Government of Malaysia to implement value management (VM) to all projects exceeding Ringgit 
Malaysia 50 Million, undoubtedly it is expected that all the six projects implemented VM at the strategy 
formulation phase compared to procurement, and design & construction phases. Strategy formulation 
phase is generally concerned with identifying the purpose of the projects, commitment of funding; 
establishing greater return on investment, and approval on the technology used for construction.   As 
mentioned by contractor E, at the strategy formulation phase, it is inevitable for them to take off based 
on the correct design concept, technical requirements, total floor area, and identifying the commercial 
elements of the projects, which is embedded in the VM exercises . The results showed that all projects (A, 
B, C, D, E & F) adopts VM at the early project phase in order to deliver maximum value to the clients 
which in line with the opinion of Lam et al. (2008). VM acts as an alternative, a solution and decision 
making tools to technical problems in all of D&B projects. Among others, project F used VM at two 
project phases (in the design and construction phases) to tackle the design problem which leads to cost 
savings.  
The third ranking is value engineering (VE) with 4 frequencies. Project A used value engineering 
(VE) at the strategy formulation phase. Project B, C and F used VE at the more strategic phase which is at 
the design & construction phase. Value Engineering (VE) is a proven management technique used to 
identify alternative approach to satisfy the requirements of a project, lowering costs and ensuring 
technical competence in performance (Acharya et al. 1995). According to contractor C, VE serve as a 
guide to be more creative in design, imaginative and synthesis of knowledge. However, for those who 
really know VM, VE is actually a subset of VM, 
during the design phase. 
Constructability and total quality management (TQM) represent the fourth ranking with 3 frequencies. 
According to contractor C, the implementation of new technology and new knowledge in construction 
could surface by  This approach is similar to 
constructability concept which is best defined as the optimum use of construction knowledge, technology 
and experience in the conceptual planning, detailed engineering, procurement and field operations phases 
(CII, 1986). Despite all respondents failing to 
practice, the term such as concurrent engineering, buildability and new knowledge and technology in 
construction represents the similar meaning to constructability as highlighted by project A, B and C 
respectively. According to project A and B, constructability at the design and construction phase deals 
with the design of structure,  method of construction and any alternatives to reduce cost and time .  On 
the other hand, project D, E and F find constructability not significant to be implemented in their project. 
Similarly, total quality management (TQM) in construction is inevitable throughout the process to ensure 
quality is monitored in every aspect of project delivery. Effective quality control reduces the possibility of 
changes, mistakes and omissions, which in turn resulted in conflicts and disputes (Abdul-Rahman et al. 
2011). Unfortunately, only contractor E implemented TQM for his project. 
Benchmarking and safety management represent the fifth ranking with 2 frequencies. According to 
contractor A, , we conduct a price comparison 
with others  Meanwhile, project D and project F used safety management at the strategic formulation and 
design & construction phases. They ought to give priority to the safety aspect especially on site by 
looking at new and more effective ways to reduce and prevent accidents or injuries on job sites. Project D 
has formalised safety and health, principles and policies through the establishment and implementation of 
an Occupational, Safety and Health Management System (OSHMS) at the early project phase.  This is in 
line with Chen and Jin (2011), highlighted that better safety performance determination at the early 
project phase could have increases competitive advantage in the D&B projects.  
Sustainability represents the sixth ranking with 1 frequency which is implemented in project D. As 
stated by Addis and Talbot (2001), sustainability aspects would contribute to improve project value in 
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terms of quality output, increase productivity, profitability, and business enhancement. The probable 
reasons for not integrating sustainability in projects A, B, C, E and F could be due to the difficulty in 
understanding and applying of this concept in their projects. Nevertheless, project management, risk 
management and IS were found not to be significant in D&B projects in this study. This might be due to 
the fact that project management and risk management are two complex exercises and could incur higher 
costs and management difficulties. As for IS, it might require expertise and seems complicated to most 
contractors. Thus, the application is found to be unfavourable.   
Based on these findings, most of the projects in Malaysia have applied more than three process 
improvements solutions to improve project performance which implied that high integration contributes 
to high productivity (Dulaimi et al. 2002). Majority of the projects concerned with both the social and 
technical aspects in construction. The VM, VE, constructability, benchmarking, TQM, sustainability and 
safety management are the technical aspects in D&B projects. The technical aspects refer to the 
management capability in VM decision making process and sharing of technical construction knowledge 
for ease of constructability. On the other hand, the social aspects are the attributes of people (e.g. 
attitudes, skills, values) and the relationship among project stakeholders (Bygstad, 2010). It is vital for 
D&B contractors to put considerable efforts on mutual trust, cooperation and communication between 
them and project participants as the ultimate criteria of project success. 
Table 3.  Application of various process improvements in D&B project 
 Project A Project B Project C Project D Project E Project  F Total 
Freq 
               Project Phases 
Process  
I
S
F 
P D
C 
S
F 
P D
C 
S
F 
P D
C 
S
F 
P D
C 
S
F 
P D
C 
S
F 
P D
C 
 
Value Management                   6 
Value Engineering                   4 
Partnering                   9 
Constructability                   3 
Benchmarking                   2 
Project Management 
System 
                  - 
Risk Management                   - 
Total Quality 
Management 
                  3 
Sustainability                   1 
Information System                   - 
Safety Management                   2 
                    
SF Strategy Formulation 
P Procurement 
DC Design and Construction 
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6.  Propose a conceptual framework of an integrated solution of D&B project 
Based on the understanding of the literature and data gathered from the six case studies, a conceptual 
framework of an integrated process improvements solution in D&B project is being presented in Figure 1. 
The framework starts by identifying the issues of time and cost overrun in D&B projects that often create 
potential source of stress and conflicts to contractors. In order to tackle the problems, there is an urge to 
select the appropriate process improvements solutions (i.e., VM, VE, partnering, constructability, 
benchmarking, TQM, sustainability and safety management) to be integrated across project phases, taking 
into consideration both the  technical and social elements.  
In response to the Government to enhance innovation, productivity, and quality in construction 
under the 10th Malaysian Plan (2005-2010), the trend of implementing value management (VM) for D&B 
project seems to be vital for contractors.  The used of VM at the early project phase is one of the key 
success factors found in D&B projects which could save project cost based on its tools and techniques 
(Lam et al. 2008). Nevertheless, VM is also subjected to challenges and limitations. For instance, 
participants who hold their own irrational agendas can jeopardize the results of a VM workshop. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. A conceptual framework of an integrated process improvements solution in D&B project  
Meanwhile, constructability approach by contractors for D&B projects is paramount through the 
utilisation of appropriate construction methods. Whilst substantial amount of reworks and money wasted 
are occurred during the operation phases, constructability encourages construction knowledge, technology 
and experience to achieve overall project objectives reflecting the importance of technical aspects. 
enclosure (e. g. windows and walls) so that the heating, cooling and lighting loads are reduced (Zainordin 
et al. 2012). On the other hand, partnering is to build trust, commitment and decreasing disputes among 
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project participants. The  requires openness of communication and eventually leads to a 
quality of life.  Hence, the trio of VM, constructability and partnering could help to enhance the 
performance of D&B projects to a secured profit margin and to deliver project to time, reasonable budget 
and to a standard quality. The new paradigm shift of an integrated solution is seen as substantial in 
delivering the best value for D&B projects. 
7.      Conclusions and future research 
Contractors are required to embed process improvement (i.e., value management (VM), 
constructability and partnering) in the development of D&B projects across project phases (i.e. strategy 
formulation, procurement, construction and completion). Application of innovative process improvement 
solutions has a significant impact on achieving successful performance for D&B projects. The study 
reveals that the integrated solution VM, constructability and partnering represent one of the ideal 
solutions to reduce problems that occur in implementing D&B projects. For instance, the application of 
VM at the earliest phase of D&B project offers the most benefits and greater potential for cost reduction. 
Meanwhile, constructability approach at the early design phase in D&B projects encourages construction 
knowledge, technology and experience to achieve overall project objectives that reflect technical elements 
are needed. For the social elements, an effective partnering arrangement, in particular at the procurement 
phase could always disclose the quality of life improvement in the form of mutual trust, cooperation and 
commitment among project participants throughout the relationship. 
Since the ability to add value in construction project is being curtailed by poor performance within 
construction, project management has to consider the integrated solution in several contexts as a mean for 
a successful project delivery. Further research should focus on how contractors are dealing with various 
challenges in achieving the successful integration for D & B projects.  
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